In-vitro antibacterial potential of apical, meddle and mature stem bark was assayed by employing the agar-well diffusion method against three gram '+'ve bacteria Bacillus subtilis, Staphylococcus aureus, and Micrococcus sp. and five Gram '-'ve bacteria Escherichia coli, Pseudomonas aeruginosa, Klebsiella pneumoneae, Salmonella typhi, and Proteus mirabilis. the extract of apical bark was effective than the inner bark and mature outer bark in controlling the growth of all bacteria. the bacterium Salmonella typhi was most sensitive than other bacterial species. Preliminary phytochemical analysis revealed the presence of alkaloids, glycosides, flavonoids, flavanols, phenols, saponins and terpenoids. The concentrations secondary metabolites was found higher in the apical stem bark than the inner and mature outer stem bark.
IntroductIon
Medicinal plants have occupied an important position in the socio-cultural, development of rural people of India. Crude drugs are usually dried parts of the medicinal plants that form an essential raw material for the production of traditional remedies of Ayurveda, Siddha, Unani, Homeopathy etc. It has been estimated by WHO that 80% of the people living in the developing countries rely upon the traditional health practices for their primary health care needs. [1] Chemical compounds found in low concentrations in other plant parts are highly concentrated in bark. [2] Anogeissus latifolia (DC.) is medium sized deciduous tree belonging to the family combretaceae and it is commonly known as gahtti. is effective in anaemic conditions and urinary discharges, piles. [3] Bark is remedy for chronic cough called 'Dangya Khokala'. [4] Tribal people residing in the forest of Gundlabranhmeswaram wild life sanctuary apply paste of stem bark on scorpion sting. [5] Tribals in Udaipur district of Rajasthan, use the bark of this tree in the treatment of fever. [6] Decoction of bark, two spoons daily is useful as remedy against cough and leaf decoction is effective in epileptic fits. [7] In this study, we evaluated the antimicrobial activity of methanolic extracts of Anogeissus latifolia against several pathogenic microorganisms.
MAtErIALS And MEtHodS

Collection and processing of the plant material
Different bark samples (Apical bark, inner bark and mature outer bark) of A. latifolia, were collected from the hilly regions of Kolhapur district. The bark was collected in the month of May2009. The bark samples were cut into pieces, sun-dried then oven dried at 60° C. Dried bark samples were ground into powder and stored in an air tight plastic container.
Microorganisms
Bacillus subtilis, Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa, Klebsiella pneumoneae, Salmonella typhi, Proteus mirabilis and Micrococcus sp. were used for testing antibacterial activity of bark extracts. The test organisms used in this study were obtained from the department of Microbiology, Shivaji University, Kolhapur, Maharashtra, India. The bacterial strains were cultured on nutrient agar slants. The cultures were maintained by subculturing periodically and preserved at 4° C until further use.
Preparation of the extract
Oven dried 10 g of powdered bark material was weighed accurately and placed in soxhlet extraction chamber which performed in triplicate. The results are reported as the average of 3 experiments.
rESuLtS And dIScuSSIon
Preliminary phytochemical analysis (Table No. 1) of methanolic extract of bark showed presence of phytoconstituents alkaloids, glycosides, flavonoids, flavanols, phenols, saponins and terpenoids. The concentration of secondary metabolites was found higher in the apical stem bark than the inner and mature outer bark. The percet extract yield of three bark samples was determined (Table No. 2) and it was noticed that the yield was maximum in apical bark than the inner and mature outer bark on main trunk.
Antibaterial activity of bark extract of A. latifolia against different bacterial organisms is shown in table No. 3. As shown in Table No . 3 apical stem bark extract displayed maximum antibacterial activity against than inner and mature outer bark against all the bacterial species studied. The bacterium Salmonella typhi was highly inhibited by apical stem bark extract (14.33 ± 0.52 mm) at 300 µL followed by Escherichia coli (12.67 ± 0.82 mm), Pseudomonas aeruginosa (12.33 ± 0.52 mm), Staphylococcus aureus (11.83 ± 0.75 mm) respectively. The bacteria Klebsiella pneumoneae, Proteus mirabilis and Micrococcus sp showed inhibition zone in the range of 6 mm at 300 µL by apical stem bark extract whereas the inhibition of bacterium Bacillus subtilis by all the bark extract was in the range of 8 mm. The inhibition by negative control methanol was zero while the standard antibiotic Chloramphenicol was inhibited the growth of all the bacterial species effectively at low concentration of 50 µg/ml with the zone of inhibitions ranging from 11.17 mm to 21.50 was suspended above the flask containing 100 mL of 80% methanol and below a condenser. The flask was heated and the methanol evaporated and moved into the condenser where it was converted into a liquid that trickled into the extraction chamber containing the plant material. The extraction chamber was designed so that when the solvent surrounding the sample exceeded at certain level it overflowed and trickled back down into the boiling flask. At the end of the extraction process, the flask containing the methanol extract was removed and methanol was evaporated by using rotary evaporator. The weight of the residual extract was measured and percent yield was calculated. The residue of the extract was dissolved in 25 ml of pure methanol and stored in air tight glass vials at 4° C until further use. [9] Extract yield % = W1 × 100 W2 Where W1= Net wt of powder in grams after extraction W2= total wt of wood powder in grams taken for extraction.
Preparation of the media
Accurately weighed 28 g of nutrient agar (Himedia) was dissolved in the 1000 ml of distilled water. The medium was sterilized under 15 Lb pressure for 15 minutes in an autoclave. 30 ml of this sterilized semisolid nutrient agar medium was poured in pre-sterilized 90 mm glass petriplates under aseptic conditions in laminar flow. The plates were allowed to cool at room temperature to solidify the medium.
Determination of antibacterial activity by agar well diffusion method
Agar well diffusion method was employed to determine antibacterial activity. [8] Well of 10 mm diameter was prepared with sterilized cork-borer. Standared antibiotic Chloramphenicol at 50 µg/ml were served as positive control and Methanol as negative control. The plates inoculated with different bacterial species were incubated at 37°C in incubator for 24 h and the zone of inhibition was measured (Diameter in mm). All of the experiments were mm. The inhibitions of all the bacterial species by inner and mature outer bark extracts was lower than the apical stem bark extract.
Several researchers have studied the bactericidal potential of bark of many taxon. Stem bark extract of Pterocarpus santalinus showed maximum activity against Bacillus subtilis (17.0 mm). [10] The methanolic extract of stem bark of Tetracarpidium conophorum inhibited the growth of B. subtilis (12.3 mm). [11] According to Manjunatha [10] the stem bark extract of Pterocarpus santalinus inhibits the growth of S. aureus (16.05 mm). Methanolic extracts of stem bark of Vitex doniana also noticed to posses bactericidal potential against S. aureus. [12] Stem bark extract of Holarrhena antidysenterica posses antibacterial potential against enteric pathogen E. coli. [13] Doughari et al. [14] noticed that stem bark of Cochlospermum planchoni inhibited the growth of P. aeruginosa (26 mm). Sangetha et al. [15] noticed that methanolic extracts from the stem of Cassia fistula and Cassia surattensis arrested the growth of S. typhi (19 mm) . Phenolics and polyphenols present in the plants are known to be toxic to the microorganism. [16] Sangetha et al. [15] also noticed the bactericidal potential of Cassia fistula against the bacteria Klebsiella pneumoneae, Proteus mirabilis and Micrococcus sp. Tamokou et al. [17] isolated xanthones, physcion, friedelin and friedelanol, of these, xanthones and physcion exhibited the antimicrobial activities against bacteria S. typhi, K. pneumonae, P, aeriginosa, and B. subtilis and four yeast species Candida albicans, Candida tropicalis, Candida parapsilosis and Cryptococcus neoformans respectively. Phenolics and polyphenols present in the plants are known to be toxic to the microorganism. [16] Flavonoids have been reported to have both antibacterial and antifungal activities. [18] Tannin from Dichrostachys cinerea root bark possesses antibacterial activities against S. aureus, E. coli and P. aeruginosa. [19] The bark extract was found to be containing tannin glycosides, alkaloids, steroids and Flavonoids which are biologically active. [20] In our study all the three bark samples revealed the presence of secondary metabolite. The reasons for the differential sensitivity pattern between Gram negative and Gram positive bacterial strains could be due to the outer phospholipids membrane with structural lipopolysaccharide components which make their cell wall impermeable to antimicrobial agents [21] while the Gram positive bacteria are more susceptible having only an outer peptidogylcan, which is not effective permeability barrier. [22] The high inhibitory potential of methanolic extract might be due to the high solubility of the phytoconstituents in the polar organic solvent like methanol. The phytoconstituents might be present in higher concentration in the apical bark along with some new microbicidal agents reflecting its higher bactericidal potential. Presence of these phytoconstituents in the stem barks points towards the pharmacological activities of this plant and supports the claim of the traditional users. Further research is needed to study the pharmacological potential of apical stem bark.
rEfErEncES
